The equine fetus is born at an advanced stage of development. At birth the foal has reached 10% of the weight of the dam, is fully haired and is normally ambulant and sucking within 4 hours. Gestation length in the thoroughbred is 338-340 days and is even longer in the donkey and in wild Equidae such as the onager and zebras (Jones 1976) . Precosity at birth is a feature of various species of grazing ungulates and is presumably an evolutionary adaptation to the mobility of the herd. Physiological maturity, however, is not necessarily attained uniformly by all organs and tissues. In the foal, pulmonary surfactant is formed relatively late, and the lining is still incomplete at 300 days gestation and sometimes even at term (Pattle et al. 1975 ).
The information presented here is derived from a perinatal survey conducted on thoroughbred studs during the years 1968-73 (Platt 1978) , supplemented by information from the Equine Research Station's autopsy records of aborted equine fetuses and from other sources. Birth weights of live thoroughbred foals The mean weight of 796 live single foals unselected for normality was 112.9+13.6 lb (51.2 +6.2 kg) with a range of 30-156 lb (13.6-70.8 kg) ( Figure 1) . These values are similar to those reported by Rossdale (1966) . Single live colts were slightly heavier (113.0 + 13.8 lb; 51.3+6.3kg) than fillies (111.2+13.71b; 50.4+6.2kg) as compared with a mean of 60.7 + 23.4 lb (27.5 + 10.6 kg) for live twin foals. The gestation of live single male fetuses was slightly longer than for females (male, 340.6 + 9.1 days; female 338.8 + 9.4 days). Birth weights of single foals are positively correlated with maternal age (Platt 1978) and chorionic surface area (K E Whitwell, personal communication). In twin foals placental inadequacy is probably an important factor contributing to reduced fetal growth (Jeffcott & Whitwell 1973) .
Low-birth-weight foals The definition of low birth weight is to some extent arbitrary, depending upon the criteria of normality that are adopted, but in the present survey, birthweights of less than 90 lb (40.8 kg) were considered to be subnormal. The frequency of foals below this weight, or visually very small, was 28.7 per thousand live births. Low birth weight may be due to preterm parturition, to intrauterine growth retardation, or to both factors in combination. Their relative importance in any particular case can be inferred from information on the expected fetal weight at given times during gestation. Fetal growth curves for normal thoroughbred pregnancies are not available but the weights and crownrump lengths of aborted and stillborn thoroughbred fetuses can be used to provide an approximation to the normal if the obviously abnormal or growth-retarded fetuses are excluded (Table 1) . Twin, malformed or grossly autolysed fetuses, and any which were > 2 s.d. below the mean for the gestational age group, were excluded. Fetuses with associated chorionic infection or other pathology, or which were submitted without the placenta, were also excluded. The data relate only to the second half of gestation since fetuses earlier than 5-6 months are rarely submitted and are usually grossly autolysed. Growth in body length tended slightly to precede increase in mass, much of which in the later stages of pregnancy probably reflected increase of muscle and other soft tissues (Figure 2 ). There was a fairly uniform increase in mean fetal weight throughout the second half of pregnancy, but this would imply that the growth rate (percentage increment per unit time interval) was declining during this period.
A classification ofcausative factors, so far as they were ascertainable, in 80 foals of low birth weight is given in Table 2 . Twinning was the commonest cause, comprising 46% of cases, while in singleton foals the largest group was attributed to intrauterine growth retardation of unknown cause. Fungal infection of the placenta, usually by Aspergillusfumigatus, accounted for some of the remaining cases. This infection gives rise to severe chronic chorionitis in late pregnancy without invasion of the fetus which, in many cases, is born alive but before full term (Figure 3) .
The effects on fetal growth of the commonly-occurring bacterial infections of the pregnant uterus (Platt 1975) are less obvious. These infections occur at various stages of gestation and usually involve both the placenta and fetus, giving rise to abortion. Foals aborted as a result of rhinopneumonitis (equine herpesvirus 1; EHV1) infection are also of expected normal weight and size (Figure 3) . This infection does not produce demonstrable placentitis and the fetus is probably aborted soon after it becomes infected by the virus. In bacterial and rhinopneumonitis infections the fetus probably does not survive sufficiently long after the onset of infection for effects on fetal growth to become apparent.°E Figure 2 Long-term effects of low birth weight in foals Thoroughbreds are bred solely with a view to racing, and their performances are well documented. Racehorses are good subjects, therefore, for studying the effects of perinatal disorders on physical development and achievement. Thoroughbreds become fully grown at about 3 years (Green 1976 ), but in flat racing they are raced first at 2 years and the majority have completed their racing careers by the end of their third year, although a few continue after this age. At 2 years some are still not fully developed and their potential ability is often not evident until the third year. It has long been recognized by breeders and trainers that twin foals rarely develop into successful racehorses but there is little information on the outlook for single foals of low birth weight. Of the 43 undersized single foals born during the survey, 36 survived to racing age but the proportion which actually raced was lower than in a control group of 997 foals of normal birth weight (Figure 4 ). Many were not put into training or were trained but never raced. The horses of both groups which raced were assessed using the Timeform system (Portway Press Ltd) and it was evident that, in the low-birth-weight group, those which raced were either unrated because ofpoor performance, or achieved only a low Timeform score. About a quarter of the normal-birth-weight group achieved Timeform ratings of 80-109, but only one animal in the low-birth-weight group reached this standard; this had a score of 88. As well as the differences in racing ability, it was significant that trainers' comments recorded in the issues of Timeform frequently included information that the horses which had been undersized at birth were 'small', 'lightly built' or 'compact'. Although the numbers are relatively small, the evidence suggests that thoroughbred foals which are small at birth will probably still be somewhat retarded at 2-3 years, and since skeletal growth is virtually complete by 3 years, this disparity is likely to be permanent. The effects of impaired fetal growth are not confined to the perinatal period, and in the longer term they may have an important influence on the animal's postnatal development.
